According to the resonant X-ray dynamical theory of diffraction, the crystal structure factor for a crystal with centre of symmetry is given Here hr F and hi F are the crystal structure factor due to the real and imaginary parts of the atomic scattering factor. For the crystal, arg(F hr ) is either 0 or π,
In the two-beam approximation, the crystal structure factor must satisfy the condition:
This condition is expressed as a point on the unit circumference in Fig.1 [1] . If the phase difference ϕ Δ between interference fringes in the diffracted and transmitted rocking curves is measured, the angle of θ 2 can be determined. The diffraction experiments of GaAs 200 in Laue case were carried out at BL-15C of KEK-PF. The X-rays from synchrotron radiation were monochromated by a Si 111 double-crystal monochromator and by an asymmetric GaAs 200 monochromator. The energy resolution was ±0.5eV. X-rays with σ-polarization were used. The sample thickness was 45μm and the EPD value of the sample was less than 500cm If the origin of the coordinate is chosen at a Ga site, arg(F hi ) is 0, because ω is changed between Ga-K and As-K edges in this experiment. At point B in Fig.1, as the measured ϕ Δ is -0.4π from Fig. 2 (b) , θ 2 is -0.41π and arg(F hr ) is determined to be π. This result is reasonable, as
edge. At point D, as the measured ϕ Δ is 0.4π from Fig.  2 (d) , θ 2 is 0.41π and arg(F hr ) is determined to be 0. This is also reasonable, as
It is noted that the measurement of θ 2 is quite useful for the phase determination of the structure factor. 
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